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of psychological, ethical, political, and general sociological concern are not intro-
duced.
A major distraction is the author's frequent use of Latin legal phrases without any
translation. A glossary might have been useful for those not familiar with the legal
terminology; however, this lack does not negate the book's value to those with a special
interest in this field.
MAUREEN A. SMITH
MedicalStudent
Yale University School ofMedicine
THE HISTORY OF SCURVY & VITAMIN C. By Kenneth J. Carpenter. New York,
Cambridge University Press, 1988. 288 pp. $12.95. Paperbound.
This is a fascinating book, not because it provides new information about the nature
of scurvy and vitamin C deficiency, but because ofwhat it tells us about the difficulty
ofunderstanding and accepting an obvious fact thatdoes not fit into thecurrent level of
science.
The fact that fresh vegetables and fruits-especially citrus fruits-could cure
scurvy was well known by seafarers in Holland, England, and elsewhere in the early
eighteenth century. The first attempt at a controlled clinical trial, by Lind in 1747,
showed a uniquely curative effect of oranges and lemons, as compared with five other
treatments including hard cider, vinegar, sea water, and a mixture ofbalsam, mustard
seed, garlic, and other substances. Experience with thevalueofcitrus fruits, fresh leafy
vegatables, and potatoes was widespread. There was even a clear theory, acceptable to
modern ears, of the nature of the disease. In 1830, Dr. Elliotson of Guy's Hospital
defined the disease as due to a deficiency ofsomething present in "fresh food, vegetable
and animal food, and particularly lemonjuice."
But this synthesis was not acceptable to contemporaries because it was not in
agreement with their rudimentary knowledge of nutrition or of metabolic processes.
Early developments in food chemistry led by Liebig characterized components of food
into the nitrogenous elements-proteins-and the energy-producing "respiratory"
foods. This synthesis considered that the only criterion for adequate nutrition was
provision ofplentyofprotein. Scientistsdid their best to force the explanation ofscurvy
into a framework consistent with Liebig's ideas, and concocted theories ofpathogenesis
which were far off the mark. Yet there were clear indications that this theory did not
account for the facts. For example, why did soldiers on campaign develop scurvy when
they were receiving a "highly nutritious diet" offat and dry biscuit?
Other explanations were also sought. For example, acidity was easily recognized in
citrus fruit, but this quality was not sufficient to explain the beneficial effects, since
vinegar, hydrochloric acid, and many other acids did not work. Potassium was known
to be present in large amounts in fruits and vegetables, and Garrod, who described and
explained an inborn error of metabolism for the first time, incorrectly concluded that
thedisease was due to a deficiency ofdietary potassium. Thecomplete ignorance ofthe
role of trace substances continued to lead to official recommendations of bizarre and
inadequate diets as late as the first decade ofthe twentieth century.
Moreover, sometimes citrus fruit juices failed to prevent scurvy, especially when
they had (quite sensibly in the light ofcontemporary knowledge) been boiled down to a
concentrate. Often copper vessels were used, and these combined with the heat ofBOOK REVIEWS
boiling to inactivate ascorbic acid. Ifthe effective agent was present only in fresh fruits
and vegetables, why didn't Eskimos get the disease? The high level of ascorbic acid in
raw liver and muscle was not recognized at that time.
Some believed that lack of physical exertion was at fault, since individuals who
refused to exercise on shipboard soon came down with the disease. Their resistance to
exertion was misinterpreted; they could not exercise because in the early stages of the
disease they were both too weak and in too much pain from muscle hemorrhages.
The great Pasteur innocently contributed to this confusion because his demonstra-
tion ofthe importance of microorganisms in some diseases led many to believe that an
unidentified infectious agent was the cause. Progress in understanding the problem
was impeded for years in England because Lord Lister lent his authority to the idea
that the disease was due to ptomaine poisoning.
The problem was compounded by the fact that the animals usually used for
experiments during the nineteenth century (dogs, rats, mice, and so on) do not develop
scurvy. It was only because they were inexpensive, easy to handle, and freely available
as children's pets that Holst finally tried guinea pigs in 1911 and thus struckon the sole
readily available mammal (aside from man) which can develop the defect.
It would be easy to ridicule the scientists struggling with this problem, for the more
scientific they were the more likely they were to be wrong. But they do not deserve our
ridicule. Some ofthe best clinical minds ofthe time struggled to understand the disease
and came to incorrect conclusions. Table 10.4 lists six eminent scientists, starting with
the President of the Royal Society in the eighteenth century and ending with Sir
Almroth Wright, Royal Society medalist for developing antityphoid inoculation and a
founder ofthe science ofimmunology, all ofwhom were wideofthe mark. The problem
was ultimately solved by Albert Szent-Gy6rgyi who was interested in isolating a
reducing substance from the adrenal cortex and had no experimental interest in scurvy
whatever!
The lessons of this book, for me, are: first, carefully observed empirical clinical
information is of value and should not be shouldered aside because it does not fit
current scientific dogma. Second, in any age there are difficult clinical problems
beyond the reach of the science of the time, but requiring immediate decision. In this
situation, empiricism may be better than misleading partial scientific understanding.
And, third, solutions to problems can come from unexpected sources. A board of
scientific administrators attempting to guide research on scurvy in the late nineteenth
and early twentieth century would have wasted its time and money. Their scientific
understanding would not have helped guide the search. Support ofsciencefor its own
sake frequently can solve problems more effectively than directed investigation. This
book should be required reading for all members of study sections and Congress.
Meanwhile, we can look about us and recognize the equivalent for our time of the
scurvy problem faced by our predecessors.
Professor Carpenter deserves a great deal ofcredit for the masterful way in which he
has assembled this material. The treatment is definitive-at least, for the present-
and is not likely to be superseded any time in the near future.
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